In this research study, several topological indices have been investigated for linear [n]-Tetracene, V-Tetracenic nanotube, H-Tetracenic nanotube and Tetracenic nanotori. The calculated indices are first, second, third and modified second Zagreb indices. In addition, the first and second Zagreb coindices of these nanostructures were calculated. The explicit formulae for connectivity indices of various families of Tetracenic nanotubes and nanotori are presented in this manuscript. These formulae correlate the chemical structure of nanostructures to the information about their physical features.
IntroduCtIon
A graph is a collection of points and lines connecting a subset of them. The points and lines of a graph are also called the vertices and edges of the graph, respectively. A simple graph is an unweighted, undirected graph without loops or multiple edges. All of the graphs in this paper are simple. A molecular graph is a simple graph such that its vertices correspond to the atoms and the edges to the bonds (hydrogen atoms are often omitted). In the past years, nanostructures involving carbon have been the focus of intense research, which is driven to a large extent by the quest for new materials with specific applications. A topological index is a numeric quantity of a molecule that is mathematically derived in an unambiguous way from the structural graph of a molecule. In theoretical chemistry, topological indices are used for modelling physical, pharmacological, biological and other properties of chemical compounds. Some 
Methodology
This section presents some notations as well as preliminary notions, which will be needed for the rest of the paper. A graph G consists of a set of vertices V(G) and a set of edges E(G). The vertices in G are connected by an edge if there exists an edge uv ∈ E(G) .
uv ∈ E(G  ) ⇔ uv ∉ E(G)
d
E(G) G
. The complement of G, denoted by uv ∈ E(G) uv ∈ E(G  ) ⇔ uv ∉ E(G)
, is a simple graph on the same set of vertices V(G) in which two vertices u and v are adjacent, i.e., connected by an edge uv, if and only if they are not adjacent in G. Hence,
. The degree
is the number of vertices of G adjacent to u. There are several topological indices already defined.
Zagreb indices and coindices
One of the oldest graph invariants is the well-known Zagreb indices first introduced by Gutman and Trinajstić (1972) where they have examined the dependence of total �-electron energy on molecular structure and elaborated (Gutman et al., 1975) . For a (molecular) graph G, the first Zagreb index is equal to the sum of the squares of the degrees of the vertices, and the second Zagreb index is equal to the sum of the products of the degrees of pairs of adjacent vertices. In fact, they are defined as: This topological index was first proposed by Randić (1975) . The concept of atom-bond connectivity index was introduced in the chemical graph theory by Estrada et al. (1998) . The atom-bond connectivity index of a graph G is defined as follows:
Zhou and Trinajstić (2009) proposed another connectivity index, named the sum-connectivity index. This index is defined as follows: Figure 1 shows the linear [n]-Tetracene.
, ... (2) respectively.
The first and second Zagreb polynomials of a graph G are defined as:
More studies about polynomials in graph theory A recently proposed variant of the second Zagreb index, which is defined as (Nikolić et al., 2003) : (5) is known under the name modified second Zagreb index.
The third Zagreb index was first introduced by Fath-Tabar (2011). This index is defined as follows:
... (6) The first and second Zagreb coindices were first introduced by Ashrafi et al. (2010) . They are defined as follows:
It should be noted that Zagreb coindices of G are not Zagreb indices of
; the defining sums run over
, but the degrees are with respect to G. Before proceeding to the main results, the next section will prove two simple lemmas, which will be useful later. Now, it is easy to see that T = T[n] has 18n vertices and 23n -2 edges, and similar to the above argument we can see that the edge set of the graph can be divided to three partitions, e.g. E 1 (T), E 2 (T) and E 3 (T Proof. By definitions of the first and second Zagreb polynomials and partition of edges described in Table 1 ii. M 2 (T) = 159n -36.
Lemma 3.1 It holds that:
Proof. We know the first and second Zagreb indices will be the first derivative of M 1 (T,x) and M 2 (T,x) evaluated at x = 1, respectively. Thus, i. ii. ii. Proof. We have just applied the Lemma 3.2, Lemma 3.3 and using the Theorem 3.6. Finally, we calculate the Randić index, Sum-connectivity index, geometric-arithmetic index and atom-bond connectivity index of nanostructures by using an algebraic method. In general we have the following theorem without proof: 
ConClusIon
Chemical graph theory is an important tool for studying molecular structures and has an important effect on the development of chemical sciences. The study of topological indices is currently one of the most active research fields in chemical graph theory. We have presented here some theoretical results on the Zagreb and connectivity indices of the linear [n]-Tetracene, V-Tetracenic nanotube, H-Tetracenic nanotube and Tetracenic nanotori. These formulae make it possible to correlate the chemical structure of nanostructures with a large amount of information about their physical features.
